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Objective SSRIs are some of the most widely prescribed medications in the world. In addition to their effectiveness, SSRIs were re- 
ported to be associated with the side effects of weight gain, sexual dysfunction, drug interactions, extrapyramidal symptoms and discon- 
tinuation symptoms. However, the effects of SSRIs on metabolic parameters are poorly understood. 

Methods This study aims to describe the effects of SSRIs on the metabolic parameters of drug-naive first episode patients with gener- 
alized anxiety disorder. Ninety-seven female patients aged 20-41 years without any metabolic or psychiatric comorbidity were included 
in the study. Fluoxetine, sertraline, paroxetine, citalopram and escitalopram were randomly given to the patients. Metabolic parameters, 
including BMI, waist circumference and the levels of fasting glucose, total cholesterol, triglyceride, HDL, LDL and blood pressure, were 
measured before and after 16 weeks of treatment. 

Results In the paroxetine group, there was a significant increase in the parameters of weight, BMI, waist circumference, fasting glu- 
cose, total cholesterol, LDL and triglyceride after 16 weeks of treatment. There were significant increases in the levels of triglyceride in 
the citalopram and escitalopram groups. In the sertraline group, the total cholesterol level increased after treatment. In the fluoxetine 
group, there were significant reductions in the parameters of weight, total cholesterol and triglyceride. 

Conclusion To our knowledge, this study is the first to prospectively describe metabolic syndrome abnormalities in patients with first 
episode generalized anxiety disorder. Although the effectiveness of the different SSRIs is similar, clinicians should be more careful when 
prescribing SSRIs to patients who have cardiac risk factors. Larger and lengthier controlled clinical trials are needed to explore the asso- 
ciations between SSRI use and metabolic syndrome. Psychiatry Investig 2013;10:148-154 
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Antidepressants are one of the most widely prescribed me- 
dications in the world. In 1998, the first SSRI, fluoxetine, was 
produced in the US. Fluoxetine was superior to tricyclic anti- 
depressants (TCAs) in terms of reducing side effects and se- 



INTRODUCTION 



lectivity for serotonin receptors, and it had a similar level of 
effectiveness as the TCAs. Other SSRIs were produced soon 
after the development of fluoxetine. 1,2 Nevertheless, SSRIs 
were reported to be associated with many side effects, includ- 
ing weight gain, sexual dysfunction, drug interactions, extra- 
pyramidal symptoms and discontinuation symptoms. 3 As a 
decrease in appetite and weight loss are associated with de- 
pression, the side effects of increased appetite and weight gain 
were initially suggested to be due to recovery from depres- 
sion. The SSRIs were initially associated with weight loss. 
However, the results of a randomized clinical study suggested 
that weight gain might be a side effect of long-term parox- 
etine use but not of the use of sertraline or fluoxetine. 4,5 An- 
other study reported that there was no difference between 
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fluoxetine and placebo in terms of weight gain after one year 
of use. 4 Currently, it is unclear whether all of the SSRIs induce 
weight gain. 

Metabolic syndrome is described as a cluster of metabolic 
abnormalities that includes abdominal obesity, hypertriglyc- 
eridemia, low high-density lipoprotein (HDL), cholesterol, 
hypertension and hyperglycemia. Metabolic syndrome pre- 
disposes patients to cardiovascular disease (CVD) and diabe- 
tes mellitus. 6,7 The prevalence of metabolic syndrome and in- 
dividual cardiovascular risk factors, including obesity, dysli- 
pidemia, diabetes mellitus, cigarette smoking, and hypercor- 
tisolemia, is greater in individuals with major mental illness 
compared to the general population. 8 10 The relative likelihood 
of metabolic disturbances with atypical antipsychotics is well 
established; however, there is limited data available regarding 
the association between SSRI use and metabolic disturbances. 
Studies have investigated the association between SSRI use 
and weight gain, 11 13 serum cholesterol levels 14,15 and body 
mass index. 16,17 However, there is only one study that investi- 
gated the associations between SSRI use and all of the meta- 
bolic parameters according to the ATP-III criteria; in this 
study, Reader et al. 18 reported an association between the use 
of SSRIs and abdominal obesity, hypercholesterolemia and a 
trend toward diabetes. In the subgroup analysis, paroxetine 
was found to be markedly associated with general and ab- 
dominal obesity but not with hypercholesterolemia. Only 
citalopram was suggested to have no association with meta- 
bolic abnormalities. 

When researching the association between metabolic syn- 
drome abnormalities and the agents used for treatment, it is 
very important to keep in mind the intrinsic effects of the dis- 
orders on metabolic parameters. In most studies that have in- 
vestigated the link between depressive symptoms and meta- 
bolic syndrome, 19 " 23 a positive association was reported, while 
some studies reported no association between the two fac- 
tors. 24 " 26 There are only a few studies that focused on the asso- 
ciation between anxiety and metabolic syndrome, 27 " 30 of which 
only two confirmed a positive association. 27,29 To our knowl- 
edge, there is only one study that specifically analyzed the as- 
sociation between metabolic syndrome and generalized anxi- 
ety disorder (GAD). In this study, Carroll et al. 29 reported that 
GAD was positively associated with metabolic syndrome. 
Thus, the evidence for an association between metabolic ab- 
normalities and GAD might be weaker than for MDD There- 
fore, in this study, we included only patients with GAD to 
minimize the confusing effects of the primary disorder on 
metabolic parameters. 

In this study, we examined the association between meta- 
bolic syndrome parameters and the SSRIs paroxetine, escital- 
opram, fluoxetine, sertraline and citalopram in female pa- 



tients who were diagnosed with generalized anxiety disorder. 
The present study is the first to analyze the effects of SSRIs on 
metabolic parameters in drug-naive GAD patients during a 
16-week follow-up period. 

METHODS 
Subjects 

Two hundred and thirty-three drug-naive first admission 
patients who were between 20 and 41 years old were recruited 
from among the outpatients of Ankara Numune Education 
and Research Hospital. As there might be an independent ef- 
fect of sex on metabolic parameters, eighty-one male patients 
were excluded from the study. Ten patients were excluded 
from study because they were taking another psychotropic 
medication and/or oral contraceptive treatment, had addi- 
tional psychiatric diagnoses or abused alcohol. All subjects 
provided written informed consent for participation in the 
study after the procedure had been fully explained. The ethics 
committee of Ankara Numune Research and Education Hos- 
pital approved the present study. Diagnoses were made ac- 
cording to the DSM-IV criteria and were confirmed by two 
trained psychiatrists through the use of a Structured Clinical 
Interview (SCID-I and SCID-II) from the DSM-IV-TR. 30,31 
The interrater reliability of the diagnoses was confirmed sta- 
tistically and was found to be insignificant (p=0.545). The SS- 
RIs (paroxetine, fluoxetine, citalopram, sertraline and escital- 
opram) were randomly administered to the patients. Two 
patients from the citalopram group and one patient from the 
escitalopram group were excluded from the study due to dis- 
continuation. Additionally, 41 patients who did not respond 
to SSRI treatment and switched to other psychotropic drugs, 
such as SNRIs, benzodiazepines, or TCAs, were excluded. In 
total, 97 patients were included in the present study. All of the 
patients who were included in the study were assessed bi- 
weekly. Patients were controlled for their food intake in terms 
of continuation of their usual eating habits during study. Blood 
samples were taken before and after sixteen weeks of treat- 
ment. 

Clinical assessments 

The presence of generalized anxiety disorder was diagnosed 
according to criteria set forth in the fourth edition of the Di- 
agnostic and Statistical Manual for Mental Disorders (DSM- 
IV). 30,31 The severity of anxiety was assessed using the Hamil- 
ton Anxiety Scale (HAM- A). 32 The HAM-A was one of the 
first rating scales developed to measure the severity of anxiety 
symptoms and is still widely used in both clinical and re- 
search settings. The scale consists of 14 items, each defined by 
a series of symptoms, and measures both psychic anxiety 
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(mental agitation and psychological distress) and somatic 
anxiety (physical complaints related to anxiety). The validity 
and reliability of the HAM-A scale in Turkey was established 
by Yazici et al. 33 The 17-item version of the Hamilton Depres- 
sion Rating Scale (HDRS) was used to assess severity of de- 
pression. 34 The validity and reliability of the HDRS scale in 
Turkey was established by Akdemir et al. 35 

Assessment of metabolic syndrome 

Metabolic syndrome was defined according to the updated 
definition of the American Heart Association and the Na- 
tional Heart, Lung and Blood Institutes National Cholesterol 
Education Program- Adult Treatment Panel III (NCEP-ATP 
III). 36 It requires the presence of three or more of the follow- 
ing criteria: i) abdominal obesity, i.e., waist circumference > 
102 cm in men and >88 cm in women; ii) hypertriglyceride- 
mia, i.e., elevated triglyceride level (>150 mg/dL) or drug 
treatment for elevated triglycerides; iii) low high-density li- 
poprotein (HDL) cholesterol (<40 mg/dL in men, <50 mg/ 
dL in women) or drug treatment for reduced HDL cholester- 
ol; iv) hypertension, i.e., elevated blood pressure (> 130/85 
mm Hg) or the use of antihypertensive medication; and v) 
hyperglycemia, i.e., elevated fasting glucose level (>110 mg/ 
dL) or the use of anti-diabetic medication. Waist circumfer- 
ence was measured using a measuring tape at the central po- 
int between the lowest front rib and the highest front point of 
the pelvis while the patients were wearing light clothing. Tri- 
glycerides, HDL cholesterol, and glucose levels were deter- 
mined using routine standardized laboratory methods after a 

Table 1. Demographic and clinical characteristics of patients 



mean overnight fast of 11:16 h (SD=1:50 h). Systolic and dia- 
stolic blood pressures were measured twice in the right arm 
during supine rest using the OMRON M4 IntelliSense (HEM- 
752A; Omron Healthcare, Inc., Bannockburn, IL, USA) and 
were averaged. 

Statistical analyses 

Data were analyzed using the Statistical Package for the So- 
cial Sciences, PC version 16.0 (SPSS, Chicago, IL, USA). A 
confidence interval (CI) of 95% and a 2-tailed p value of less 
than 0.05 were considered to be statistically significant for all 
analyses. Variables were tested for homogeneity of variance 
using the Levene test and for normality of distribution by uti- 
lizing the Kolmogorov-Smirnov test. Differences between age 
groups were tested with a series of 1-way analyses of variance, 
whereas differences in marital status, employment status, fa- 
mily history of metabolic syndrome, and rate of smoking were 
assessed by a x 2 test. The Wilcoxon T test was used for assess- 
ing changes in the values of the metabolic parameters and the 
scores of the Hamilton Anxiety- Hamilton Depression Rating 
scale before and after treatment. 

RESULTS 

Table 1 shows the sociodemographic and clinical charac- 
teristics of the participants. The mean age of the participants 
was 30.6 years (SD=6.4 years), and all of the participants were 
female. Age, marital status, employment status, rate of smok- 
ing and family history of metabolic syndrome were similar 







Sertraline 


Fluoxetine 


Paroxetine 


Citalopram 


Escitalopram 


P 


Age (years) 




26.2±4.7 


27.2±3.8 


27.513.1 


27.3+3.3 


28.3+4.3 


0.28 


Family status 














0.84 


Single 




14 (70%) 


9 (45%) 


13 (65%) 


10 (55.6%) 


11 (57.9%) 




Married 




6 (30%) 


11 (55%) 


7 (35%) 


8 (44.4%) 


8 (42.1%) 




Employment status 














0.55 


Works regulary 




14 (70%) 


14 (70%) 


13 (65%) 


9 (50%) 


9 (47.4%) 




Unemployed 




6 (30%) 


6 (30%) 


7 (35%) 


9 (50%) 


10 (52.6%) 




Family history of MS 


Yes 


7 (35%) 


9 (45%) 


8 (40%) 


8 (44.4%) 


8 (42.1%) 


0.93 




No 


13 (84.4%) 


11 (55%) 


12 (60%) 


10 (55.6%) 


11 (57.9%) 




Smoking 


Yes 


7 (35%) 


6 (30%) 


6 (30%) 


5 (27.8%) 


6 (31.6%) 


0.62 




No 


13 (65%) 


14 (70%) 


14 (70%) 


13 (72.2%) 


13 (68.4%) 




HAMA 


BT 


26.5±3.26 


25.813.21 


26.8+3.3 


26.1+3.4 


25.8+2.8 


<0.001 




AT 


10.8±1.2 


11.411.6 


10.2+1.3 


11.7+1.4 


11.111.5 




HDRS 


BT 


3.3±0.85 


2.65+0.74 


2.45+0.32 


3.05+0.72 


2.75+0.81 


NS 




AT 


3.3±0.92 


2.55+0.87 


2.65+0.71 


2.95+0.71 


2.67+0.64 





MS: metabolic syndrome, BT: before treatment, AT: after treatment, HAMA: Hamilton Anxiety Rating Scale, HDRS: Hamilton Depression, 
Rating scale, NS: not significant 
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Table 2. The effects of SSRIs on metabolic parameters after 16 weeks 
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122.31116.11 


110.92±15.01 


121.80±10.91 


125.43±12.81 


115.80±14.01 


(mmHg) (S) 


16 weeks 


119.43117.30 


116.13112.20 


110.93±17.10 


122.40±17.62 


119.00± 15.00 






p=0.54 


p=0.24 


p=0.143 


p=0.56 


p=0.34 


Blood pressure 


0 


80.80±8.31 


82.81±8.40 


80.81±8.30 


80.60±8.09 


80.71±8.21 


(mmHg) (D) 


16 weeks 


81.30±7.92 


81.01±7.63 


80.33±8.92 


79.31±8.93 


81.22±7.93 






p=0.64 


p=0.44 


p=0.74 


p=0.34 


p=0.52 



BMI: body mass index, Waist C: waist circumference, TC: total cholesterol, LDL: low-density lipoprotein, HDL: high-density lipoprotein, TG: 
triglyceride, S: systolic, D: diastolic 



between the groups (p>0.05). The mean dosages of sertraline, 
fluoxetine, paroxetine, citalopram, and escitalopram were 
77.5±19.7 mg, 28.5±9.3 mg, 28.8±8.8 mg, 31.1±8.2 mg and 
15.5±7.3 mg, respectively. The scores of the Hamilton Anxi- 
ety Rating Scale were reduced significantly in each treatment 
group (p<0.001). The scores of the Hamilton Depression Rat- 
ing Scale were similar before and after treatment in all groups 
(p>0.05). 

Table 2 shows the effects of each SSRI on metabolic param- 
eters. In the fluoxetine group, there was a significant reduc- 
tion in the parameters of weight (p<0.001), BMI (p<0.001), 
waist circumference (p<0.001), total cholesterol (p=0.001), 
LDL (p<0.001) and TG (p=0.016) after sixteen weeks of treat- 
ment. The parameters of blood pressure, levels of fasting glu- 



cose and HDL were similar before and after treatment (re- 
spectively, p=0.64; p=0.925; p=0.74). In the sertraline group, 
only the level of total cholesterol was significantly increased 
after treatment (p=0.64). The other parameters of metabolic 
syndrome, including weight, BMI, waist circumference, LDL, 
TG, blood pressure, fasting glucose, and HDL, were similar 
before and after treatment in the sertraline group (p>0.05). In 
the paroxetine group, there was a significant increase in the 
parameters of weight (p<0.001), BMI (p<0.001), waist cir- 
cumference (p=0.002), fasting glucose (p<0.001), total choles- 
terol (p<0.001), LDL (p<0.001) and TG (p<0.001) after treat- 
ment. The parameters of blood pressure and level of HDL 
were found to be similar before and after treatment (p>0.05). 
The level of TG increased significantly in patients who recei- 
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ved escitalopram for sixteen weeks (p<0.001). In the citalo- 
pram group, only the level of TG increased significantly after 
treatment (p=0.001), and the other parameters of metabolic 
syndrome were similar before and after treatment (p>0.05). 
At the end of the follow-up period, the Hamilton anxiety scale 
scores were significantly decreased in all groups (p<0.001). 

DISCUSSION 

Metabolic syndrome refers to the clustering of cardiovascu- 
lar risk factors, such as diabetes, obesity, dyslipidemia and hy- 
pertension. 6-37 This clustering of risk factors, which are not 
thought to be grouped by chance alone, are frequently seen in 
everyday clinical practice. Approximately 1 out of every 4 or 5 
adults, depending on country, has metabolic syndrome. The 
incidence of metabolic syndrome increases with age; it has 
been estimated that metabolic syndrome affects more than 
40% of the population over age 50 in the United States and 
nearly 30% of the population over age 50 in Europe. Metabol- 
ic syndrome has been commonly accepted as a simple clinical 
tool for the early detection of type 2 diabetes and cardiovas- 
cular disease. It has been estimated that people with metabol- 
ic syndrome are at twice the risk of developing cardiovascular 
disease compared to those without the syndrome and experi- 
ence a five-fold increased risk for developing type 2 diabe- 
tes. 3839 

Risk factors for cardiovascular disorders and the rates of 
physical disorders are increased in the psychiatric population, 
partly due to low levels of help-seeking 40 and lifestyle factors, 
such poor diet, reduced physical activity and smoking. 41,42 
Therefore, treatment strategies for patients who suffer from 
mental illness should not put them at risk for metabolic syn- 
drome. Thus, more research regarding the metabolic side ef- 
fects of psychotropic drugs is needed. Attention to the meta- 
bolic side effects of antipsychotics has become more establi- 
shed; however, consideration of the metabolic side effects 
associated with antidepressants is poorer compared to antipsy- 
chotics, even though antidepressants are more commonly 
used than antipsychotics. This attitude might be associated 
with the longer treatment duration of antipsychotics com- 
pared to antidepressants. 

Clinical presentation of depression vary from one person to 
another and may change over time. Significant weight loss or 
weight gain and decreased or incresed appetite are common 
symptoms for the depressed subjects. It can be asserted that 
the most reliable somatic indicators of depressive disorder in- 
clude anorexia and weight loss. Besides a hypothalamic-based 
disturbance in depression, anorexia might be a secondary re- 
sult of blunted olfactory and taste sensations. In the wide con- 
text of anhedonia, eating might also became less pleasing ac- 



tivity. Weight gain, a sypmtom which is especially seen in 
atypical depression, might be the result of decreased activity 
as well as overeating habits. This might cause aggrevation of 
preexisting diabetes, hypertension or coronary heart disease, 
especially in patients who have disposition. 43,44 It is important 
to recognize that it is also an established risk factor for cardio- 
vascular disease and several features of the metabolic syn- 
drome, particularly hypertension, abdominal obesity and low 
HDL cholesterol. 45 Furthermore, it is an evidence based fact 
that depression is associated with an increased risk for the de- 
velopment of type 2 diabetes. 45,46 Thus, we had to exclude pa- 
tients who suffered from major depresive disorder in order to 
eliminate the confounding effects of depression on our results. 

In the literature, there is only one study that investigated 
whether subjects taking antidepressants were more likely to 
have elements of metabolic syndrome compared to subjects 
who were not taking psychotropic agents. In this cross sec- 
tional study, an association was reported between SSRI use 
and diabetes. In the subgroup analyses, paroxetine use was 
found to be markedly associated with both abdominal and 
general obesity. Citalopram was reported to be safe in terms 
of metabolic syndrome. However, fluoxetine, fluvoxamine 
and sertraline were assessed as a mixed group and have been 
reported to be associated with abdominal obesity and hyper- 
cholesterolemia. 18 

In our study, fluoxetine was found to be the safest SSRI in 
terms of metabolic syndrome. Furthermore, at the end of the 
follow-up period, there were significant reductions in the pa- 
rameters of weight, BMI, waist circumference, total cholester- 
ol, LDL and TG. Our finding is partially in contrast to that of 
Reader and et al, who found that fluoxetine was associated 
with abdominal obesity and hypercholesterolemia. 18 These 
contrasting findings are most likely due to differences in the 
methodologies of the studies. However, a recent meta-analysis 
that investigated the metabolic effects of fluoxetine in patients 
with type-2 DM suggested that fluoxetine was associated with 
weight loss and reductions in the fasting glucose level, HbAlc 
and TG. 47 Our findings are in line with the results of this re- 
cent meta-analysis. 

Our results showed that only the lipid profile of the patients 
was changed after treatment with citalopram and sertraline. 
While the total cholesterol level increased in the sertraline 
group, the level of TG was significantly elevated in the citalo- 
pram group. These findings partially replicated the findings of 
Reader et al.; however, citalopram cannot be described as 
purely safe in terms of its effects on lipid profile. 18 To our 
knowledge, our finding is the first to describe an association 
between citalopram use and increased serum TG. Escitalo- 
pram, which has a similar molecular structure to that of cital- 
opram, was found to significantly increase serum TG levels 
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after sixteen weeks of use. However, the waist circumference 
of these patients was reduced after treatment. Thus, the meta- 
bolic effects of citalopram and escitalopram should be consid- 
ered to be independent from weight gain. 

At the end of the follow-up period, paroxetine affected all 
the parameters of metabolic syndrome except serum HDL 
level and blood pressure. Our findings replicated the findings 
of Reader et al. 18 and Fava et al., 48 in which weight gain was re- 
ported 26 and 32 weeks after paroxetine treatment. Further- 
more, in a recent meta-analysis by Serretti and Mandelli, 49 it 
was reported that paroxetine use was associated with weight 
gain. Thus, our findings also supported the studies data in 
which paroxetine was reported to be associated with weight 
gain. However, the effects of paroxetine on metabolic param- 
eters cannot be clearly explained. 

Our study is the first to describe metabolic syndrome ab- 
normalities in patients with first episode generalized anxiety 
disorder using a naturalistic follow-up treatment. Researching 
the effects of any drug on human metabolism is complicated 
due to a number of co-variants. Thus, in the present study, we 
attempted to exclude some co-variants, such as sex, advanced 
age, comorbid psychiatric or metabolic disorder, and expo- 
sure to other drugs, to demonstrate the most probable effects 
of SSRIs on metabolic syndrome parameters. 

Our study has some limitations. First, the sample sizes for 
each group might be too small to make a general statement 
regarding the results. Smoking more than 20 cigarettes per 
day has been found to be associated with a higher risk of MS 
in European and Asian populations. Smoking increases the 
risk of MS via the development of abdominal obesity and in- 
sulin resistance. 50 However, the association between smoking 
and MS is controversial. Two cross-sectional studies in Portu- 
gal and Japan found that there was no association between 
smoking and MS. 51-52 In our study, 33% of the patients were 
smokers; however, all the groups were similar in terms of smo- 
king habits. Thus, smoking may be considered a relative limi- 
tation. In a large, population-based study, parental histories of 
hypertension, diabetes and stroke were reported to be three 
independent predictors of MS. 53 We could not exclude this 
confounding effect as a family history of MS was similar am- 
ong the groups. As a result, a family history of MS could be 
accepted as a relative limitation. The duration of the follow- 
up period is another limitation. We can only make conclu- 
sions regarding the short-term effects of SSRIs on metabolic 
parameters. Another limitation was that fiuvoxamine is not 
approved for generalized anxiety disorder in Turkey; there- 
fore, we could not examine its effects on metabolic syndrome 
parameters. 

SSRIs are used worldwide for the treatment of various psy- 
chiatric disorders. The association between metabolic syn- 



drome and the use of SSRIs is not well established. In this 
study, we showed the different metabolic effects of SSRIs on 
metabolic parameters during a short-term follow-up period, 
and we also attempted to draw attention to the metabolic ef- 
fects of SSRIs. Larger controlled clinical trials of a longer du- 
ration are needed to explore the associations between SSRI 
use and metabolic syndrome. More attention should be given 
to patients receiving SSRIs who have cardiovascular risk fac- 
tors, and the effects of SSRIs on the parameters of metabolic 
syndrome should be carefully monitored during treatment. 
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